To describe a series of 129 consecutive patients submitted to the resection of pituitary tumors using the endoscopic transsphenoidal approach in a public medical center. Method: Retrospective analysis based on the records of patients submitted to the resection of a pituitary tumor through the endoscopic transsphenoidal approach between 2004 and 2009. Results: One hundred and twenty-nine records were analyzed. The tumor was non-secreting in 96 (74.42%) and secreting in 33 patients (22.58%). Out of the secretory tumors, the most prevalent was the growth hormone producer (7.65%), followed by the prolactinoma, (6.98%). Eleven patients developed cerebral spinal fluid (CSF) fistulas, and four of them developed meningitis. One patient died due to intracerebral hemorrhage in the postoperative period. Conclusion: The endoscopic transsphenoidal approach to sellar tumors proved to be safe when the majority of the tumors were nonsecreting. The most frequent complication was CSF. This technique can be done even in a public hospital with financial limits, since the health professionals are integrated.
Transnasal approaches to the sella turcica have been used since 1910 when the incision in the gingivolabial groove associated with the transseptal approach was introduced. Subsequently, the sublabial incision was combined with the septal submucous incision, preserving the nasal function and avoiding scarring 1 . The use of intraoperative fluoroscopy and microscope in the 1960s represented an important advance, replacing craniotomy and reducing the rate of surgical mortality to less than two percent. The transseptal approach associated with the use of the microscope remained the gold standard of the transsphenoidal approach for more than 30 years and is still the preferred method in some centers 2 . The popularization of endoscopic sinus surgery took place in the 1970s and, in 1992, Jankowski described the first successful surgical cases using the endoscopic transsphenoidal approach to the hypophysis 3 . This is the less traumatic route to the sella turcica, avoiding brain retraction, and also permitting good visualization, with lower rates of morbidity and mortality when compared to the transcranial route, besides faster postoperative recovery 4 . It also avoids the use of the nasal speculum and postoperative tamponade 5 . The use of the endoscope is particularly useful in cases of recurrence in patients previously operated through the sublabial or transseptal submucous approach as the dissection of the scar tissue becomes unnecessary, allowing direct approach to the target. In cases of postoperative cerebrospinal fluid (CSF) fistulas, endoscopy allows direct visualization of the location of the fistula and its correction 6 . The use of the endonasal endoscopic approach has progressively expanded, including the treatment of various supra and parasellar lesions such as craniopharyngiomas, meningiomas, Rathke's cleft cyst, clivus chordoma, and lesions of the cavernous sinus. When compared to the techniques that utilize microscopes, endoscopic surgery permits a wider field of vision, better visualization of the supra and parasellar region and of the neurovascular structures (optic nerves, chiasm, carotid artery, and cavernous sinus). The introduction of the endoscope in the sella turcica brings to sight the structures and the normal tissue/tumor interface thus facilitating the removal of tumor remains. The lateral field of vision is wider, the limitation on movement created by the use of the speculum is avoided 7 , there is no need for the detachment of the nasal septum, and, accordingly, there is less damage to the nasal physiology and a reduction of morbidity when compared to other techniques 5 . Following the premise of minimally invasive techniques, the endoscopic transsphenoidal approach has been used in the surgical treatment of tumors of the hypophysis since 2004 in a medical reference center in Belo Horizonte. Such sellar and parasellar tumors include a diverse group of lesions that affect nine in every 10,000 people. Pituitary adenomas account for more than 90% of the intrasellar tumors and are the most common cause of pituitary disease in adults 8 . They account for 10 to 15% of all the intracranial tumors and, approximately, one in every 10,000 individuals are diagnosed yearly with pituitary adenoma 9 . They are more common in women aged 30 to 50 years old. Adenomas are divided into secretory and non-secretory. The non-secretory and the prolactinomas are the more frequent and correspond to up to 2/3 of the pituitary tumors. In addition to prolactin, they can produce corticotropin, growth hormone (GH) or of a mixed nature. They can also be classified by size into microadenomas (,1 cm) and macroadenomas (.1 cm).
The clinical manifestations include symptoms arising out of excessive hormonal production (acromegaly or giantism Cushing's syndrome and galactorrhea-amenorrhea) and symptoms arising out of the compression of neurovascular structures (visual disorders and cephalea or headache). The preferred treatment is surgical removal, except for the prolactinomas that respond very well to medication. Surgery presents good rates of disease control and very low morbidity and mortality. Stereotactic radiotherapy and radiosurgery are indicated in selected cases (recurrence and patients whose clinical condition does not permit surgery) 10 . A lot of studies 4, 6, 7, 10 have demonstrated the superiority of endoscopic transsphenoidal surgery over microsurgery for sellar lesions. The objective of this study is to describe 129 consecutive cases of patients operated between 2004 and 2009 in a well-known medical reference center in the city of Belo Horizonte. These relevant series show the possibility of performing this modern technique in a large public hospital with over a thousand beds just using the resources of the public health system and a multi-professional team.
METHOD
This is a retrospective study based on the analyses of the records of patients submitted to the resection of pituitary tumors by means of the endoscopic transsphenoidal approach between 2004 and 2009. Preoperative exams included computerized tomography (CT), magnetic resonance imaging (MRI), evaluation of the visual field and visual acuity, and endocrinological evaluation to determine the presence of secreting tumors or hormonal deficiency. Postoperative follow-up included imaging (CT and MRI) and evaluation by the neurosurgeon otorhinolaryngologist, endocrinologist and ophthalmologist.
It is important to emphasize that all the patients were operated by the neurosurgeon conjointly with the otorhinolaryngologist.
The studied patients submitted to the resection of pituitary tumors were classified by age, sex, and hospitalization period. Regarding the type of tumor, they were divided into non-secreting and secreting and, and also according to type of hormone produced.
The research project was approved by the Ethics Committee in Research of Hospital da Santa Casa de Belo Horizonte, under number 059/2010.
RESULTS
Between 2004 and 2009, 129 patients, 48 men (37.20%) and 81 women (62.80%), with hypophysial tumors were operated through the endoscopic transsphenoidal approach.
Age average was 39 years, ranging from 12 to 70 years. In every patient, surgery was aimed at the total removal of the tumor. Postoperative follow-up varied between four and 189 months, with an average of 19 months. Hospitalization average time was four days, varying between three and 22 days.
In 96 patients (74.42%), the tumor was non-secreting and secreting in the other 33 patients (25.58%). The most prevalent secreting tumor was the producer of GH, in 15 patients (7.65%), followed by prolactinoma, in nine patients (6.98%), and adrenocorticotropic hormone (ACTH), in eight patients (6.20%). The least common secreting tumor was the producer of thyrotrophic hormone (TSH), in only one case (0.78%). This data is in Table 1 .
The main complication was CSF fistulas, that occurred in 11 patients (8.5%) and was cured by conservative treatment in seven cases (5.53%), and four of those patients (3.1%) were reoperated through the endoscopic approach to close the fistula. Meningitis occurred in four (3.1%) patients, with good evolution through antibiotics therapy. One patient died due to major intracerebral hemorrhage in the postoperative period. Table 2 presents the complications described.
DISCUSSION
The endoscopic transsphenoidal bi-nasal approach, through the two nostrils, was used in all the procedures in this series and there was no relevant intraoperative bleeding that made it necessary to interrupt the surgical procedure, Nevertheless, in the literature some reports of this nature can be found, in which bleeding due to injury of the internal carotid artery during the surgery led to its interruption 11 . One problem that has been associated to the endoscopic technique is the constant need for cleaning the optical system. However, new equipment has been developed allowing a malleable suction and irrigation device to be coupled to the endoscope, making bimanual surgery possible. On the other hand, this adaptation does not let the suction device to be freely moved, apart from the endoscope, and that extremely important in cases of intense bleeding 12 . Another possibility variation to solve this problem is the use of endoscope holders, a mechanical device to fix the endoscope, placed after the opening of the sphenoid sinus. This way, the surgeon has the two hands free to perform the procedure 6, 5, 11 . But some surgeons prefer not to use endoscope holders 13, 14 , as the ones in the present series, because one of the greatest advantages of the endoscope is its mobility, allowing rapid change of positioning as need arises. The surgery carried out jointly by the neurosurgeon and the ear, nose and throat (ENT) team permits the ENT to make the approach and then manipulate the endoscope in one of the nostrils, allowing the neurosurgeon to use both hands to resect the tumor through the other nostril. Another drawback related to the use of holders is that one of the means to obtain a notion of depth, lost because of the bidimensional vision of the endoscope, is moving it forwards and backwards, utilizing fixed points of the anatomy of the nasal cavity as reference points. A fixed endoscope does not allow this maneuver 5 . The exploration of the sellar region with an angled endoscope, after the removal of the tumor, is carried out routinely. This inspection is fundamental for identifying and removing tumor remains and for finding and correcting lesions of the sellar diaphragm, which can result in CSF leakage. The 45°endoscope is introduced into the sella turcica, and rotated 360°, inspecting the supra, para, and retrosellar region, and the floor of the sella. In a recent study, the exploration of the sellar region with angled endoscope was undertaken in 13 patients, after removal of tumors with surgical microscopy. In seven of them, tumor remains that had not been visible to the microscopy were found 15 . In the present series, there was a predominance of female patients and the majority of the tumors were classified as non-functioning, corroborating the results found in the literature 16, 17 . Endoscopic surgery, performed by experienced hands, is quite safe, well-tolerated by patients, and hospitalization time is shorter when compared to conventional surgery 18, 19, 20 . In the present series, average hospitalization period was four days, varying between three and 22 days, which is very similar to other series described by others authors: some with an average of 4.1 days ( first group of 15 cases), 4.5 days (second group of 15 cases), and 2.4 days (third group of 15 cases) 21; and others with an average hospitalization period of 3.36 days in their first 100 cases operated by the endoscopic transnasal approach; in comparison, a series of 100 patients operated by the sublabial approach presents an average hospitalization period of 6.35 days 11 . The low rate of complications depends on several factors such as the extension of the tumoral resection, the type of tumor, and the preservation of the structures around the injury (hypophysis, cavernous sinus, suprasellar space). The visual control offered by the endoscope contributed to the reduction of the complications in the literature 22 , because the majority of serious complications in sinonasal endoscopic surgeries (such as drilling of the ethmoid roof, lesions of the optic nerve) were related to poor visibility conditions due to excessive bleeding 23 . In our series, a low rate of complications was also observed, the main being CSF fistula (see Table 2 ), as in other studies 3, 13, 14, 16, 17, 18, 21, 24, 25 . Among the authors that refer to the number of CSF leaks occurring in the intraoperational phase, the figures vary a lot: 15 . Other complications described in the literature are intrasellar hematoma (rare), hypopituitarism (,1%), diabetes insipidus (0.4-3%). However, such complications of endocrinological nature have not been reported in this work as it is intended to discuss only the endoscopic approach to the pituitary tumors.
No nasal complaints were observed in the present series. In the literature, nasal complications such as septal drilling, synechia, and abscesses are significantly lower when compared to the microsurgical transseptal or sublabial approach 28, 29 . The success rate in the removal of pituitary tumors through the endoscopic transnasal approach is comparable to or higher than that of the microsurgical technique, reaching more than 95% of total removal id n cases of adenomas 7, 30 . In summary, the series were found to be higher than in most of the studies reviewed 6, 7, 12, 15, 16, 17, 19, 20, 24, 26, 30, 31 . The clinical application to this find is that the insertion of this modern technique slightly invasive should be encouraged once they can be performed in large hospitals funded by the public health system and operated by a integrated multiprofessional team.
In conclusion, the endoscopic transsphenoidal approach to sellar tumors can be performed in a minimally invasive way, and the nasal structures were preserved in all the patients. The main complication found in this study was CSF fistula. In the majority of these cases, the conservative treatment reached good results and only four were surgically treated. All of them presented no major complications. The introduction of this modern technique in public hospitals is feasible and should be encouraged. The interdisciplinary approach is essential. 
